[1] We present an analysis of a proxy ENSO record 7 spanning the last 11,000 years and we investigate its scaling 8 properties. We find that the data exhibit positive long-term 9 correlations (persistence) which extend to timescales up to 10 half a millennium. This will indicate that a given ENSO 11 state (El Nino or La Nina) 
[2] It goes without saying that the El Nino/Southern 22 oscillation (ENSO) phenomenon is one of the major players 23 in climate. Its effects are worldwide and often devastating. 24 Its properties and dynamics have been studied extensively 25 using both models and observations. However, while mod-26 els may point to interesting insights about ENSO variability 27 over long timescales [see, e.g., Clement et al., 2000] , 28 observations are too limited to address this issue and thus 29 to confirm model results. As such ENSO variability over 30 millennia timescales is not well understood. Recently, proxy 31 ENSO records have been constructed [Rodbell et al., 1999; 32 Moy et al., 2002] thus providing an opportunity to study this 33 variability. Here we consider the Moy et al. [2002] proxy 34 record to study the scaling properties of ENSO over the last 35 11,000 years. This record (Figure 1 ) is based on the 36 distribution of inorganic clastic laminae in a core retrieved 37 from Lake Laguna Pallcacocha in Ecuador. As explained by 38 Moy et al. [2002] during warm ENSO events convective 39 precipitation along the coastal regions of north-western 40 South America erodes the landscape and initiates debris-41 flow activity within the drainage basin. This activity 42 increases stream discharge and sediment load in a single 43 stream that enters Laguna Pallcacocha thereby depositing 44 the inorganic laminae in the sediment core extracted from 45 the lace. These laminae are mixed with dark-coloured 46 organic-rich silt. The surface of the core sections was 47 scanned and the intensity of the red colour was used to 48 generate the proxy record. Then an age model was applied 49 to create a yearly time series of events from 11,000 calendar 50 years BP to today.
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[3] According to the record, from 11,000 BP to about 52 5,000 BP the normal state (La Nina; low red colour 53 intensity) is dominant, whereas in the last 5,000 years a 54 switch to more frequent and strong El Nino events (high red 55 colour intensity) has taken place. Moy et al. [2002] 
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[4] First, the mean value is subtracted from each value to running sum [Tsonis, 1992; Tsonis et al., 1998 ]: [Montroll and Shlesinger, 1984; Peng 102 et al., 1992; Buldyrev et al., 1995; Tsonis et al., 1998 ]: (t)is nothing else than the 113 variance of the increments Dy(t).
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[6] It has by now clearly established that if F(t) scales 115 according to F(t) $ t H (0 < H < 1), then the exponent H 116 (otherwise known as the Hausdorff exponent) estimated from 117 the variance of the running sum y(i), implies the following 118 conditions for the original signal T 0 (i) [Mandelbrot, 1983; 119 Feder, 1988; Malamud and Turcotte, 1999; Carvalho et 
C (j À i) [Stanley, 1971] . Because F is related 173 [Tsonis, 1992; Tsonis and Elsner, 1995; Tsonis, 1998] 174 together with a comparison with appropriate surrogate data.
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The idea is that if a displacement is claimed to be an fBm 176 with a given H, then it should be compared to surrogate data 177 generated from the family of fBms with that H. Generating 
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In the same graph we show the mean local slope (middle 
